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A BS T R A C T
T he abs orptio n spectr a ofC O2† C O, and N20 in the n e arinftared r egion VVe re m e a 8 u red with a high-
r e s olution FoIPier tran曲 r m spe ぬ o m eter at ro o m七e np 飢 t-∬ e 七o e5( amin ethe u n c ertainties 0fthe 浪n e
par むn e七ers ofthe Sped;r os copic d&taba5 e. T he lin e s七re ngths and h d f- wi d七hB Ofthes e zn olecul由 weredeL
te rmin ed by a n o nlinea rle ast Squ a resteChniqu e･ We co mpared otlr r e S 111Ls with the v 血 es c o mpiled hthe
ⅢT RAN d&tabas es･ Large differe n ces beh 柁 enthe me8 Stl r ed line strengths a nd the c o mpiled o ne sin the
EIT R A Ndatabas es Ⅷ efo und for t九e w eak bands of e 血 m ole cule, Air-bro ade n ed h 払 wi d 也s ofCOB,
C O
つ
a nd N20〉 w hich wer e calculated with m eas ured N2- a nd 02-bro ade n ed ha払 wi dths
}
w e r e clo?e to the
v 血 e5 0fthe H IT R A N 96d8血baBe･ Sdi-br o aden edhalf-wi dths OfCO皇 a nd N20 喝r eed wi th七 e EI T R A N 96
valu es;while s elf-br o aden ed ha払 wi dths of CO v er ediffere nur o mtheliIT R A N 96 dtleS.
1. m RO D U C T I O N
In o rderto obtain the v ertic alpr ofiles a nd coln m n a m o u nts oftr ac egas es, Which are related to 地e
global w a ming 弧 d o m
.
n edepletion, s olar spectr ahave be en m e asu red withgr ol皿 d-based high-r e s olutio n
spectro m et rs by m 8町 m V eStigators･ Acc u r ate abso rptio n h e p8r む n et rS S u血 aslin e ce 血erpositio ns,line
stre ngths† a nd half- widths are n ∝ ess ary forthe 弧alysis ofso血 spectr a, wherea sthe tn c ert血 ties ofthelin e
p打 a皿6ters aw e still18摺e, eBPe Cianyin the n e8rin frared regio n･ M a ny abs orptio nlin声 fr o mthe visible to the
免rin丘･a r由 regiD nhav ebeezI CO mp皿ed izl也 e spectros c opic da.七abaB eB. Amongthe speetrosc opic databases,
血e 由T RAN databa8e(Rothm a n et a). , 1983;Rothm a n e去 d. , 1987;Rothm 8n et a)., 1992;Rot lman, 1 996)
hasbee n m o stly u sed for the r adiaもiv e七r 8n Bfer c aユcuhtio n of也 e Earth
7
s atm osphere. T h声 aCC Ⅶ
･
叩y Of
abs orption lin ep8r 町 1e七 r8i8 estim ated to be lO%. tia.tis n ot s uEicie n七to r etrieve tll eV町七ic alpr ofilesof
tr 弧e g8 SeSI To ex amin et･he u n certaizlties ofthe 止n epar a m eters of E ITW , we m e a s u r edthe absorption
spe ctr aof七ra c egaB eSwith a high-r e s olution Fou rier tra n sfo- spectr o m e七 r:
2. E X P正巳m 止 m
T he abs orptio n spectr a一 W e r e Obt血 ed using a BrukerIF S
-120I m Fouriertra n Bfor n spectron eterwiih
a K Br be む n SPl並七er, a tu ngsten 18 皿p a nd 8mlnSb dete ctor. T he spectralresolutiozI W a s S et 8t O･008-
0･02 cm
- 1
,
depe nding o n the gaspr 髄 u re七o be m e 8SINed. We ぴ ed the severalkinds of absorption cel血
ac c ording七o theline stre ngth8 0ftr a cegas es, Thepu rity ofthe abs orbing ga ses.
W a s above 99.9%. The N2
and 02 S ampl田 Of highpu rity Ⅷ e tAS ed Fort,he hugergases. Pr es sur e m e 8 S u r e m e n七s w e re n ade with M R S
Bar如r o npres6 n r etrBEn Bdu cersdesign ed for 0-100torr and 0- 1,000七orr ra nges･ All8PeCtr8 w ere mea sur ed
8t ro o mte mper at-ユr e･ The Ⅵ 班iatiozl Ofthe s 鎚nplega s七e mpera,tl D e 噸 C O ntrOlled within 士1 E du rhg the
皿 e a8tlre m er[t･. T he sign aユ七o n oiseratio w as be拙ertha n200fわr eadl m eihBll r e m e n七1
3_ A N A L Y S IS
T he h e 8tre ngths, s elf-, N2 - , a nd 02-broaden ed haM- wi dths of C OB, C O, a nd N急O wer edetermin ed
with a n on 血 e arle 8S七 squ Bre Spr o cedu r e. An iter a,Live m ethod was tlSed to ndni miz ethe su m ofthe sqllarCS
ofthe did:er e n c eb tw e n the m e astF ed spectru m azld calculated o n ewi也 the appr opriatel ine p8r 8 皿 et r SI
A七1oⅥ ぼ preS 町eS Ofthe s鉦 nple gas, the VoigもproBle w as iLS Sl 皿 ed as alin e sha･pe･
- T heline s七rengthsin a d br a七ion-r otatio nba nd ofthel血e血r m olecule are 旺 pref 迅ed by
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wherePJJ,
I
,
l
l
'
”Ii8 the m atrix ele m ent Ofthe dipole mo m e血 ofa p､ Ⅱe r ota七io nd trad tion,lM v
v:,ll
'
,7i”Ikthe
m atrix ele m e nt Ofthe dipole mo m e nt ofthe vi br atio n altr 虹血tio n, a nd the othe r symbols ha v etheir t m al
n e 叫 声･ T he sqllar e Ofthe m atrix ele m en七 of 也e vi br 8tion altra n sitio n c 虹1be expr 銭S ed a s
IM:,
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,
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F(m), (3)
wher eF(m)由 the f8C七orthat ac colntS 6orthe vi bra七io n-r otatio n 出 er adio n a ndlR:,
I
,
l
l
'
”lb the m atrix
dem en七 ofthe pl皿 e vi bratio nal七r m sitio n. Fbr aじn ezir 皿 Olecule, F(m)m 野 be expr ess ed aBfun ction ofthe
n n n mgindex mby,
F(m) - 1 ＋a m ＋ bm 2, (4)
wher e
- -〈I;t
l監:王::;:bbrr≡慧二 (5)
The air-bro 氏den ed h al f- wi dths Ⅷ e calcula:ted 丘o m experim erltd v8lu csfor N2
-br o adetled and O2-
bro ade n ed half- widths aSS 血 gtherelatio n
7a
O
b｡ _ ai, = 0･79
r
yeb8 _ N5 ＋ O1217&Ob8 _ 0, ･ (6)
4. R E S tJL T S A N D D ISCIJS S IO N
4.1 CO2
A bs orption spectr a Ⅶ r e m e8 打 ed forthe(3001 1100001),(30 012 →)0001),(30013-00001), a nd(3 001 4-
oooo1)ba nds of C OB in the 1.6FLm r egiDtl. Figu re1 sho w sthe sew-bro aden ed ha姓 widths ofthe(30012-
00001)band. T he m e 軌 red hbN- wi dths agr eed Ⅶen wi th e I ⅡT RA N92(Rothm a皿 e七 aL･ , 1992) valu es
which w ere based on the re c e n七 hig♭res olution experim e Ⅱ七s(Jo ne s, 1987; D8n a e七 aJ. , 1989;Da n a et a)･ ,
1992)･ Ou r results w e re dso in go od 喝r飴 m eLt wi th the vahes r epo rted by M 8rgOttin - M aJ=1o11 et aL(1988)･
S d F bro ade n ed h al f- wi dths Ofthe H IT R A N 8 6(Rothn 弧 et a]. , 1987)d8七ab8S eW e r ehrgertha n.tho se of
theIⅡT R A N 92 databas e a nd OIE r e sults for7≦m≦46. Figur e2 sho w s血 e N2 -bro aden ed h al f･ wi dths of
the(30012-00001)ba nd. Our r e sults w e r eve ry cl(冶 etO the valu es of七he recen七 high-re s olutio n experi-
m e nts(Jolms, 1987;D8n a et d. , 1989; M 8rgOttin - M aclou et aL., 198)･ Simi hr results w er e obse rved bthe
otherthr eeba nds fo rthe 8df- a nd N2-bro aden ed h d f･ widths.
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Fig.1Self-bro adened half- wi dths 0fthe(30012- 00001)
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Fig.2 N2-br o aden ed h al f- wi dths ofthe(30012- 00001)
band ofCOB.
Figu re$3 a nd 4show the co mparisons ofthe m eeLBur ed lin e Btre ng血s with the E IT R A Nvaluesfar
the(3001 ト0 00 01) aJld(30012- 0000 1)ba nds of C O2, r espectively. T he line stre ngths ofthe ⅡITRA N 92
datab8 B efo rthe ぬurba nds in the l･6FL m reglOn a r ebas ed o nthe e xperim e ntalresul嘘 c aried outin the
1970
'
s(Ⅴ山 ぽ O a nd Su ar ez, 1978;Su ar ez a nd V dero, 1978a;Su aq e z 弧d Vder o, 1978b). T heIke str engths
obtained forthe(3001110 0001)b即1d 喝reed w en with the A FGI+82(Rothm a ne七 d ･ , 1983) Ⅷ1u es, but the
hrge differe n c eb tw ee n o u r res ults a nd the re ce nt H IT RAN valu es w asfbu nd. Forthis w e ak band, theline
stre ngths reported byV der oandSu ar ez w er e about 10- 15%largertha ntho seobtain ed by Tbth eta).(1971)･
How eve r
,
forthe(30012-00001)･ba nd, our r e s ults w er eclo setothefIITRAN92 valu es,tho ughthe m easur ed
stre ngths ofthe 氏-branch we r e afew percezlt S mdユerthaJl 也 鴫 e Of HI T R A N･ Sinilw r 6ults w er efou nd for
- 26 -
the other w e ak and stro ng ba nds･ In the HI TRAN96 databaBe(Rothm 叫 ･1996), the 血 e.s七rezlgthB Ofo nly
the(3001 1+)0001)b 虹 d w er e revised 8 nd 喝reed with o l r r e s ults.
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Fig.3 Lin e stre ngths ofthe(30011-4 0 01)band of Fig.4 Lin e str engths ofthe(30012-000 Ol)b弧d of
C OB. C O2 .
4.2 C O
A bso rp七io n spectr a w e r e m e a sl正 ed fo rthe(210)ba nd of C O. Figur e5show sthe N2 - a nd 02-br o ade n ed
half- wi dths ofthe(210)band. 02 1bro 8de n ed half- wi dths w er ev ry closeto the vallleS Ob七 血 ed by Naka.za w 8
and T 血aka(1982), tho ughN2- bro ade n edhalf-wi dths w er e slightlydi 蝕r erltfro mtheir r esults aro und m - 10.
N2-br o aden ed haw- wi dths 皿 e8占u red bythe r∝ e nthigh-r es olution e xperim ents(An馳1m efa]. , 1993;Ea mdou ni
et aL
,
1993)agreed quite w eu with o ur re sults . Sew-broaden ed h alf- wi dths w er e5･8% s m allerthan tlle
HIT R A N 961喝ユn es,
T he meBLStlr ed l也e st･reng七hs 喝re ed w ell with the values of HI T R A N 92a nd HI T R A N 96 wi七hin the
experim entalerr or show n in Fig･6. T he vibr atio n-r otatio n co uplingfu n ctio n obtain ed in this st･udy w a s
F(”) - 1 ＋5.08× 10
‾ 3
m ＋ 3.52× 10
‾ 5
T n
2
. (7)
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Fig.5 N2 - a nd 0,-bro aden ed hBn wi dths ofthe(2- Fig･6 Lin e stre ng也s ofthe(210)ba nd ofC O･
0)ba nd of CO.
4.3 N20
A bso rption spectn w er e m e a s u r ed fo r seNe ralb8 皿dB Of N20･in the 2･0】 2･1〉 213, 2･51 2-6I m d 2･9F&m
r egio ns. Sin c eal1 lines ofthe R-bra ndlin 也 e(0002-000)b弧 d do not ble nd with lin es ofotherbands, the
a-br an ch of七hjB band iB the approp 血 七e r eglO ntO determin ethe h al i- wdths･ Sew
-
1
N2 1 , a nd 02-br o adened
han wi d七hs of NCO Ⅷ e obtain ed fo rnnes ofthis a-br 皿 Ch･ Figt m 7sho w sthe c o mparis o n ofthe me 8Sllr ed
S elf-br o ade n ed h8阻 wi dths wiihthe Ⅵ止Lle S Obt血 edby other workers(Tbth, 1971.,M 虹 gO五s, 1972
'
,
Laco m e e七
a]･
,
1984;Tbth, 1993)a nd of E I T R A N 92. Our r es ults -
･
e clos e七o the valu es obtained byLaJ3 0 m e e七aJ･(1984)
a nd T bth(1993)forthe sew-br o aden ed h血路 wid七hs. T he valu es r epo rted in the 1970
'
s
,
w hidl W ere Obt8皿 ed
bythelo w-r es olutio n spectr a using a gr ating spectr o m et r, we r e 8botl七25%18喝erth 皿 Ou rValues ar o und
m = 16.
Figu re8sho 鵬 the co m平arふ n ofthe m ea sur ed he s
trengths withthe EITRA Nv du esforthe(400 0-
oooo)ba nd in the 2.3FLZ7 u eglO n. T he me asu red lin e str engths agreed well with thefiITRAN96 valu esin the
- 27 一
Rrbra n ch
,
bu七 the n eastF ed lin e 8tre ngthB Ⅶ e abo ut5%1脱 tha nthe H IT R A N 96ヽ胤hesin the fしbr a nd .
SimLa r七o the(4000- 000)band, the m ea sID ed Ike 8trengthB Ofthe o也erb8 皿dB w e r e Sng比1ydi触 e nt fro m
theI ⅡT RJ W96v 乱be 8.
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band ofN20. N20.
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